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(57) usm 

[#ife^R] — «.L©Smad;fci;tfTGF 

SJSTJSoT : ItllBISIMOSffiT^ViT. Sma d 

ycagacz3' xa^ommmm^m^ts-^ 

iSU XBGXBTSjjU YttC. A, GXtiT&ai 
Sn&feSSfRL SniadfCii^*SnSTGF^SI*#ai 

© \z mm v&mm t temt z ±-e© *n 

6 ©ffiM fc^©«H \zm?z>. 
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J: £ *E ^fty«9 HiS-t- 5 * O HHPS |z *3 1/ ^tfi i" 5 & © f&Se&l * * ? V 
£ N la^U 5 5 WXYCAGACZ3' Xf±*o»fttt*&«»4r*tr — !J =* 

[w**2] m»— *«^-y =o<* u^K*«, k^s* wxycaga 
cz3' xttto»*«***^trf»**i^iE*^*a c^rr% mm*? 

XttTfc^U ZttAXfiC*«t) o 

»**S3] KrflBn*«d-y u-r*-^- K*s, ia^Js 1 ag (c/a) 
CAGACA3' . xn^(Dmm^mmm^^n^ixi'±2\zwM(D^m 0 

[M&9E4] «TB— E?'J5' ATGCAGA 
CA3' . Xtt5 a GGCCAGACA3' 3^«^r CD^^^^OIf ^ 
1 Xit 2 ^|Ett<7)*& 0 

[1**415] mmmmmm, *»^, acjfiL«« 

- 3 <d{pJ^j6- l «-fE*^^o 

-Wffl»rai$tlT^6Sma d^V^'^ft 
-TGF flXteT^bf:/ 

— HufSgS^U 5 ' WXYCAGACZ3' Xtt-t Ofl|«e*J^*^tf— *«D 

NA^tffcoT, mriaaa^Jtt, M^cx, ^n^—^— xtt^^v 
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WHAXteG^U XteG3mT£^U YteC % A3mG£r^U Ztt 
fufElS^lJ5 'WXYCAGACZ3' Xtt^OWftffci^fcfr'&tr — y =* 

ttAxiic&^-« o 

[If*3l8] -toSma d^y^fMTGF j3Xtt7^f"^ 
J:«5te^MW^H«i-SS*!©?&«*-33*t5. WEK^J5 'WXYCAGAC 

KrtBX* KlB^Jt-*3V>T, WfcfcAXttGSrSU XttGXteTSr^U Y 

iiC, AXttG^U ZfiAXI^C^if) . 

?U5 'WXYCAGACZ3' Xtt*©*ftft*«ft«r*tP-*«^-y U 

XW:GXttT£:*U YteC N AXttG^U ZttAXteC c 
[111*35(1 0] — $1±<D S m a d^W^ffMTGF &JL\±7 9 

, fttjffiSma d^^N^ffco^^X^fTlBSma d^^H<DTGF]8X 

fiT ^f^y|"J: 5»e : f-«W^BB*-fS ^— ^ fc 

Xft^>^^— * Utf^- KE?U 5 'WXYCAGACZ3' X 
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) c 

d * K©e?ffittXtt- J£L±<£> S m a d ^ y/^f©TG F 3 XttT ^ ^ 

Fia^Js 'WXYCAGACZS' xtt -t <z>*»«»*&4»* «T*tHSEffl 
(rr-C, mjfB^^ KBB^J^*5^r, WttA3U±G4r*U XttGXIiT 

Sr^U Yt±C, AXfiG&^U Z JiAXfiC Sr^i") . 

[fi*Sl 2] -toSma d ^y^IMTGF flXteT^tTV 

-J^iOSma d^^^fOfe^M-^roSma d^W^f 
COT G F i5XttT^^^>^J;5afi^eyW^M#i-S^n^-^— Xtt^^ 

— Xtt^^^^— U^KiB^J5 'WXYCAGACZ3' 

XttG3U±T«:*U YliC, AXIiG^L, ZttAXttC **-*-) 

o 

[fS**l 3] -gi^Sma d^^^fWTGF ^XfiT^^t^ 

k «t a m&*tam t tam-r z&ffiz mm+ s *8rc & o t , mwiomm i 

[fll*ICl 4] -^Sma d^W^SMTGF flXliT^f V 
5] -J£t±<Z)Sma d ^ K WT G F j3 XttT ^ f 
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MM16] WXYCAGACZ3' Xtt* 

liAXttG^SU XttGXttT^U YttC, A, GXIiT^SU ZteA 
[»*JU7] AG (C/A) CAGACA3' 

1 6 tEt0)*l(Siifcr*«DNA^F- o 

[BM18] SB?U5' ATGCAGACA3 ' 1 6 t^ffi 

S ti/:r«DNA^ 0 
[11**19] 15^5* GGCCAGACA3' *r*-f- S W** 1 6 JC|B 

[ft 3fcJS 2 0 ] S m a d * >/^g©^K«TG F jS 3m 

7^f-t*>l;:J:5 *E ^ffiJfti 81 6 ^ n ^~ * -X He* >^ ViJ— £ <0— $k 
:/n^— jaiJ^'^U— I/^^KWJS' WXYCAGACZ 3' 
WttAXttGSrSU XfiGXIiT^t, YteC. A, GXttTtrSU Ztt 
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[0 0 0 1] 

3&TG F j3 WMmfe^<D^%^^^W^L ^TzMI&b&M'M&fci&fcftfflteMfflG} 
[0 0 0 2] 

h^ls^yj—^lsyigMm^^—? (TGF0) T^^^^^XXf-Wm 

>f^aoT^^^ jbsl ^Mb, »Ku ftffi<o«»afewc*i]ia^ b y y ^ 

ft 1-*5VVT\ TGF j3-UJl«^Six5TGF 0 te, ^T^^-< 

-^i:LtfPfflt5. ^^^-^T^f^^^tt^-lS (PAI 
-1) N a 2 (I) Sv^y—^l/, TGF J3 - 1 fe** I g a 

. if-f * y >-fem$L*c-j— if (CDK) -Y^ttT^— p 2 ljSctt^p 1 5&^tf 

fto^o^o^e— TGF lz.£Vffim£tiZ>Zk&$nbtiX\,^Z> 0 
[0 0 0 3] 

Sma d7 7 ; V—<n*l"<Jr9<D* l"<—l^ ^\U-±ftm£fLTl^^m 

fi?S3»l:154ve s t i g i a 1 it^<^ W^U— ^i^-f S r 
£#^£ftTV^5 (Kim et a 1 . , Nature, 1997, 3 
88, 304 — 308) o 7^^Sma d2j£j:t) ? Smad 
tt. F A S T - 1 ^ t)^7 ^ f ^' V-^ii^ (ARF) 

^-tfi^t5ARF^IiFAST-liCj;ot4i^ Sma d 2 
/Sma d 4K£=iT^^<— ^£ LT^t5 - £ ftTl^5 (Chen 

et a 1 . , Nature, 1996, 383, 691-696; 

Chen et a 1 . , Nature, 1997, 389, 85 — 
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8 9) „ TGF |Sfi^gi(:R4t5rH?)OSma d * fttf> 5 *>. S m 

a d 6 t 7tiTGF jSM^il^^fc \?* — b btfPffltS-i#*P6tj3!!l 
, Sma d 2 £ 3 fiT G F^-^fl^glgJ^^MfS ^ t aSftl fe*LT*5 5 , 
^feSma d 4tt4»fe< tt)Smad2*5j:t> , 3 t-^Tn^-]) =f~r— (h e t e 
r o 1 i g ome r) ^ £ £>£n kixTl^5 (H e 1 d i n e t a 

1. , Nature, 1997, 390, 4 6 5-4 7 1) 0 Smad 

ttTGF &fam^<D&^mt*^7Lf£^ (Yingling et a 1 . , 

Mo 1 . Cell. Biol., 1997, 17, 7019-70 
28) 0 

[0 0 0 4] 

3kxV±£?m. IO(DSmad^^a (S m a d 3 k S m a d 4) ^DNA 
4:*rfttri|[-fr^SaE€r^U ^Smad3, Sma d4HDNAfi^t^ 

ma d2iSDNA)6*|t^^Ktfc5:i^U B 3EtC, t^(±TGFj3 
RStt^P^rtOSma d 3/4»-frttB^J*rn£U Smad 3/4<Dfe 

[0 0 0 5] 

ttK££A. iSifiL^*. #&«S£A. 

■aae^wj&aacft^BBst-rawfcjftsjaifctbTi^o PAi-i^m tg 

f jSi^tot^ttft^tisag^o- o-e*>!9, ftfcJ;<WSE^ixTV>5o pa 

is(Dm$,&mMi-z>v (u-pa) *3<tufaa>^7^^y — 
yw*^— * (t-PA) fc*rt-a-t^BL#^tJ:oT. tyyyprr 

[0 0 0 6] 
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7^'yyiii^«ri^fc5 D for, r/^^vteikl^ (EP^ 

^ttPA I - 1 ttLioTfiflW^ftS©*^ PA I - 1 ^7-c^y X^Mf'^l' 

Wl^ (scleroclerma) . B=feJ:tfJ!i«W»fi, JfflKK£> WftSU 

(Franklin. Int. J. Biochem. Cell Bio 
1 . , 1997, 29, 7 8-8 9) 0 5fr£cD £ r fcfc^te 

[0 0 0 7] 

x^yy3^^^^7^x^^fcSma d3, Sma d 4^^81113 d 2 
2*. PA I -l©i54TGF ^tt^^^P^-^-^tSDNAg 

Smad3. Sma d 4 Xfi S m a d 2 CD, ■?:(D^»Ba^Ji^*|-i"Sfe'&i4XttK 
trig-^fr (fiP*>, ^3ry^3 tf^M*^^ ^^fcSma d3, S m a d 4 £5 

it;sma d 2) as*<0K«EMfcft^i-3BflL xter 9 ttM^Hfca^ 

xdf-yy3 ^^[r^^v-l' ^ £*tf- Sma d 3. Sma d 4^WSma d 2) 
[0 0 0 8] 
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Xtt^DNAjfr&ffiWJi-fc* EM 5" WXYCAGACZ3' 

^^tt/y-fe^ts-^^frtsM^lfttSc ft*s, fufE^^u^ 

f FWJ^^^t, Wf±AXttG**U XliGXUTl:*U YttC, A, G 
X^T^IL, ZttAXfiC^-r o 
[0 0 0 9] 

y**<0JBS§fci:. t^r^PA I - 1 ^n^E— fcasV^TRJfeLfcEMlEtt'Tfft 

^ ^ Ko*^*©— as tbTSmad^y^ W^fe^-e # £ 2ntfrft 5 ^ ^ 

[0 0 10] 

— 0>mmfc, Smad^y/^girCAGA 

k&X'ZZ>mM<OftR. XttCAGA#y^^t«^USma d * 
H tf>fc^te;& SrfUffi-T 6 MoJ ft 6 tt»»Sr fc © "C *> V , 

OJ: 5 ft— KJiOft-frWS:^^ hi-SfWSrStf. rJZk^tomftte'r * b-tzm 
-g\ rtbib^-r^ hf±IPIi*^XHJWfcl-t?i3tL»« 8 r.©«t 5ft3KS»Jtts 

yS^^l^yy^^Sma d 3, Sma d 4X(iSma d 2 0<fc ?ftS 
ma d^y/^K©CAGA#7^^h©S^i*t5 (EP*>* CAGA 
#^^OSma dO»^i#»|!:XI±»&fittSlt5) *N XliSma 

d^y^BiCAGA3l?5/^^i OBB |piJi*-&» 5 J: 5 fcifWfl U§5 

0 rcDJ: 5ftjg»Jtt % xaryy3©fl^^^^/cSmad3, S 

mad 4 3m Sma d 2 CO £ 5 ft C AG Atf y 9 ^E5!lfc»-fr bfc S m a d^V 
^^Jt^*s^?SttSrWei-5J:5^ffib»5o BP*>* CAGA^^ni^ 



(10) 
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£F£L<f3\ xaryy3^^/7^f^^tSma d 3/Sma d4/Sma 

d 2/tgf /j/r^tr^iiwefciMa^ 

Sin a d 3/Sma d 4/Sma d 2 /D N A«-fr*©»flSiXttaR^ * P — ~ 
[0011] 

rrr^^iis rsmad^y/^fj ©fin, wxu^^^ia 

-^H££ LT^^y^StfW^^^^SftfcSma d 3/Sma d4/Sma 
d 2<Z)£ 5 3te-€r«OS*ffE^IJ (CAGA#^^) l^fSSmad^^^ 

tt;^^y^3(Z)^(;^y7/^^ixtSma d 3 N S m a d 4^tlSma 
d 2 

[0012] 

L^«pitc*3io-t\ aK-*«^y^^u^miajUAG (c/a) 

CAGACA^, CltUi^^P A I - l^n^—^tCjoV^ri^I^U^liB^J 
-Cfc^o »*f±, TGF j3^^^^t-^^^^^ttT^5^«c(C4o^5 
t h P A I - 1 t©£oO^ t-^fSSa^ljAG (C/A) CA 

GACA^[^Ittt 0 rcOlB^J. ^ < tt^CAGA^f-7^tJ > -^iB?lJ^i^ 
TSfilUfcia^J*s, 2 (1) r^nn^ — yy, ga£#««*5J:t;T 

gf^ i^o*— ^sr-artr, tgf 3 t«t t>R3g^n»sn 3&**p e>axfc*fe<o^ p 
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5B W 




thPAI-1 Z?U=E~$ — 


AGCCAGACA 


-730 




AGACAGACA 


-580 




AGACAGACA 


-280 


thTGFjS-1 i&B* 


AGCCAGACA 


+22 




ATGCAGACA 


-264 


fc I G a£#«HE 


AGCCAGACC 


-120 




GGCCAGACA 


-35 



[0 0 13] 

«CAGA^y^X(Z)-^i^I^ «itf^fl"2 0^^ ^Hrf* KJ£Lh (fllx. 
If3 0, 4 0. Xtt5 0?^WKtt) #tfbTtJ:v^ *3&9Ht3i*5JtSffi; 
JBtf)*:*^ S*d-y ^^l/*f-Kf±CAGA#y^^g#, Xfil05?^U 

^^^IS^#oTt)j;V^C0CAGA^s/^7ft f^tt 5tffl©fc 

feco^-y v-^K^-e, eiittfs oiuj^t, »4b<tt2oniKT (fry* 

x CAGA^y^^fc^t/CAGA^^^^tSoX r^^^T<7>^y ^ W 
^K«r^tpt>o-e*>So $f^U<t±, ro±5 4B^JttAP-l»^*ttttt 

[0 0 14] 

[0 0 15] 
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[0016] 
[0017] 

fi^z ©r^t^p- £ s CAG Astfy^EMttH e p G2«^ 
m^TGF roE^jOSEJl-*— ^-cfc 

5AGCTAC ATA, BP*,, £o©^^^^^^tfiajlJftT G F j3 ^i5r4 
fctfjiffliSixfc. Sma d 4Sr^bfc?L**3KCOfc h_b&*0 

IST^5MDA-MB 4 6 4 8«tfe(t6TGF j8KM©RitliSma d 
4 3S^pT:fc-Cfc5r ££^Lfc 0 --~C\ TGF^iCAGAU^WW 
BJK^t^^ft^^^, :©»:Sma d 4 £ = — K1-536»fllilM*£ 

j% h?^*^^ hi-at. TGF/5icj:a«ssi3ft*««*ix*io a*r±, tgf 

jS^I^SSma >-^^H<3DflFSET*-*3V^-C, He p G 2 KffltH^COHI 
*8c»«>»»tt^ bW» (EMS A) ^ttffltSr £M<fc 9 CA-GAia*iJ<oaS 
-&#tt*ErS£fflEU TGF^^iCAGA^>^^ttI»Sma d 3 
it^Sma d 4!ftSflq?E+5r t Sr^bfc. 3=fc* E. c o 1 i IfMlfcSma 
d^y/^ffOSSETTEMSAlriV^Sri^J:^ ft* ft. Smad3iS 
m a d 4 US«^»ftM/j:DN A«^ttSr^t5 I i SraSEUto MtC, ft 
»liSUSma d 2 ^ If 1 CAG Ai«^^?^^ttibT 

t^^tSr^bto Smad2i|^i L ^^3ry>'.3t c fcoT^-K 
F7-fWiSma d 2^CAGAia^J^S^i-S<7>$r®tf5-^. ^J:^ 
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a # y ^ * tea***- ar^m, caga^^^/i^ (Dm^^mt u# s 

[0018] 

St^©CAGA3Ks/^^»^BflaLfc.Ey«*S, a: 2 (1) ^D3 7^VI^ 
. ga2i»««lfi^i8WTGFJ 1^pWOJ:5 4, TGF 

[0019] 

cAGA#y^^*^r^Jxtt««»^*ft^j»c*rt-s, — jsJL±oiwax 

[0 0 2 0] 

^^tL/tnffL^Sma d 3. RrJSma. d4^L<liSma d 2*W*^ff x X 
f^coCAGA^y^^ tt -frttBf >i- © <fc 5 ft c A G A BBitRKe^J t 

k» — ffi i it, ttfti tfc*a«»ft^o©«* fef s 

S'fUILftio ^©J:5ft#fttt. Sambrookb. Molecu 

lar C l o n i n g : A laboratory Manual 1989 
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[0 0 2 1 ] 

— ***{fc*:4M*Ufc*fc* BffittXft£IE4ft££ (ELI SA) ^J;S 

-r-f EMS A, ->>-^U— ^^cSTiyir-Y (SPA;scintil 

lation proximity assay) v T T (biacor 

[0 0 2 2] 

fcSW*. ^y^f K-DNAMWM3ii^y^f K-DNA«^ 

^«E^H4oe^fM»* ?)tiiM^^-^ t g f 0 3m t * ^-tr^essa 
©Jiiar/p-f-m cAGA^y^^mtaty =o** ^tf 
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fcfl^^SfiT (Iot G F ^ XliT ^ f t^(7)#ftTXft^#ST) TM^^ 

[0 0 2 3] 
[0 0 2 4] 

XttftSEXH:*fittft*<oJ: 5&TGF tiiorftlHBSttaAe^OsleWMift 
Xfi/^f tVlCioT^^tlS S m a d £ODNA^^»^f5 n £ tC 

[0 0 2 5] 
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-_h|BL^Sma &#1"<?W 
-TGF /SXIiT^tfV 

-_hfa@E^lj5 'WXYCAGACZ 3 ' SrfTtP^^^D N A^t?$)ot, & 
«i:K:^-sr«^*tt*ti/Xv^-*«DNA^F 

[0 0 2 6] 

A G AMallflWS Sma d ta^TGF j3Xfl7^f- bf 
[0 0 2 7] 

TfcoT, _bfflIE#J5 'WX YCAGACZ 3' U ^ ^ 

[0 0 2 8] 

[0 0 2 9] 

^ib^S^Rra^b^S^, ^Wi, JblSia^U 5 'WXYCAGACZ3' £ 
-frtf*B*^fc— 3W(DNA^4:S«i-5c, #£L<tiU BulBIfi^Jte:, AG ( 
C/A) CAGACAt^i, **WJ±, _bK»**y =^35 KSr^tr*. 

[0 0 3 0] 
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[0 0 3 1 ] 

— te, ^^U^-^KI3^rJ5 'WXYCAGACZ3' 

N YttC. A. XJiG£rSU ZJiAXttC*r**f-„ 
[0 0 3 2] 

M 

Atf" y ^ * £^ Lfcfi^BHB* tz. P)tiM^b^TG F 0 Xf±T * ^ tr 
[0 0 3 3] 

-fS:^^ K+l£CAGA#:y**fr«WLfc(E«W«*\ CAGA^tt 
[0 0 3 4] 

$H^cAGAia3?'j^*"rs^y u-^k^ ^o^^^^^— ^ae 

*l3 0 r©£5fc*JH*H\ Hltfit^tteD, Him CAGAtil^ 
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[0 0 3 5] 

^ftjft**r^-rs 0 c*u*. ^^^^ 

[0 0 3 6] 

$f^L<fi, fffift*Bja«tt, 1^— 7 (renilla) CO/Ui/^^y- 

RSV(Rous Sarcoma Virus) 7'n ; t-^"I(iSV (S i 
mian Virus 4 0) ^E~>? — a*£>^^£ *L#5. t<7)/^7x7 

-if h 7 ^ «e^o*5i*«»-r 6. -r fcfc>*> c a g aew «ra ct^ai * *> 

fcblrm^toyoft&x* ] J—~^y-1-Z>b^\a^ u~—=7^~7^=7—¥Y : y 
y^SgfoMH «J*tt<z>*frlS£: LT<fc«M«r*;fc-*-o r*U±, CAGA# 

rt*t*t5. CAGA^j/nHL/:i?^yt^-^^!J 

[0 0 3 7] 
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f&mmmm^ (0^\^<l±, 0. l n g/mL~5 O n g/mL) TGF13X 
i*7^tfv£l^ri-5 0 r*^"<— * — ij -r-y^fSl^^tt, TG 

[0 0 3 8] 

-&*-e*>»9, #*b<tts *<©**5 0-2 5 0 0«^ J: •? L < 14ft 1 

*t. Ajfitt* ^v^p-r k\ :/y>\ try $ >>>\ w&^Bift, flfifctoffiSH* 
-&^tm*$tbfc-&^ ^yt^hy7;W^ &t^-&*X»435*<b-&»o9 
[0 0 3 9] 

*w*n**fciB*;*frTv^*»tt* (hi g h-throu g h P u 

. n#s, M^gaKSfr, W^n^u— hSrK^BiSr t^tt^g-f^x^ 

So 

[0 0 4 0] 
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SrffjftLfc. TK^MLP/p^^-^PCR^IU Bgllk 
Hind IIIfflHffiOlWfcJPAl^fc. CAGA^^^ft!) =f*^ Uri^ K£ 

CAGA^'7^^!) l^^K : 

5 ' TCGAGAGCCAGACAAAAAGCC AG AC ATT TAG C 

CAGACAC 3' 
3 ' CTCGGTCTGTTTTTCGGTCTGT AAATCG 

GTCTGTGAGCT 5' 
5 ' TCG A GAG AC AGACAAAAAGAC AG AC ATT TAG A 

CAGACAC 3' 
3 ' CTCTGTCTGTTTTTCTGTCTGT AAATCT 

GTCTGTGAGCT 5' 
CAGAS^D K : 

5 ' TCGAGAGCTAC ATAAAAAGCTAC A T ATT TAG C 

T A C AT AC 3' 
3 ' CTCGATGT ATT TTTCGATG TAT AAATCG 

ATGTATGAGCT 5 J 
pGL 3 —^—?/.yps<2 (Promega) GO S a c I/B g 1 \Wt>{\L 

4^ PCRW^n^t h P A I — 1 zfn^—? — (D 8 0 6 + 7 2^f A 
n:il:j;oT, PAI~l-Luc^^-^MLt 0 QuickCha 
nge Site— Directed Mutagenesis Kit (St 
ratagene) £ffi^T, m^<D7°v — /K^ot, fc hPA I - 1 
^U^-^-rp^^^^^^^ofCo GAGMT I D K> 

XttMUV^Sma d 2&T/Sma d 3 SJW££rfNS;i"5 fc#>&-> £B 
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iiL^M^M^W^ (QuickChange Site — D i r e c t e d m 
utagenes i s ki t, Stratagene) (CioT^ Smad 
2tSma d e I fMPl&M&£}fA Lfc 

WloV^t, BB£U£^S>^Lfc 0 P«tr, BsmBlWffi4:Smad3|8 

tK/U-v|ffliatHepG2 (HB 8 0 6 5) . t h¥Lflfefi*Biat*MD 
A-MB 4 6 8 (IITB 1 3 2) , MMv 1 Lu V^W±Mft (CC 
L 6 4) te\ V io^ - • 3>^*r — ■ =3 U^i/a y^^lALfc. 

HepG2iMvlLu»l 1 0 % £ v'WlfiLJt. 10mMt> 

tr^IM" MJ 100IU/mL^'>!)y, 1 0 0 w g/mL^ h U^h 

W >>\ M2mM L-rTVU* * V SriJUBMEXttME 
Mi^jffi (Life Technologies, Inc. ) ^5%C02-95 
%^M#H^TT-±g7lL,*L tl MDA-MB 4 6 8W1 1 0 % £ ^JJ&JEJlflf , 

10 0 1 U/mL^y'JJ >\ 1 0 0 /z g/mL^ K h^-f M2m 
M L-^W^V (^g^ift) ^f§DMEM/F12 (1:1) (L 

i f e Technomogies, Inc. ) ^ 7. 5%C02-92. 5 

y vBfca/kS'* A#ttJW5Mrfl!v*T. ffioffiEM £ rtftPRS* pRL-tk^ 

£ £ fct-H e p G 2 i:MD A-MB 4 6 8 $M££r— W&K- V 7 ^-7.7^? 

Fit ^«Pt5I^f^^^h7^7x^ hU P CMV5£ 
ijjfln^^^oT, iDNA^-^[^ofc 0 7ng/mL^thHMT 
GF£1 (R&D) "e(DW*<OBtt^. fflJB^8l«injktt«UftK1ft^U T^T/l" 

■ /P5/7i9- t? - TytM' (yn^l Srjfl^T. 14WW7x7- 
^tt^IUo (Creative B i o m o 

1 e c u 1 e s ) ^^£>fc£>^. J £tl : €tl2 0 n g/mLi 1 0 0 n g/mL^ 
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^ffldb^l^, MI G F j3 MH e p G 2 «^ ^« L t 0 M^b3 
O^^MtW&^AU SadowskitGi lma n^y"^ /V (S a 

dowskiirGilman, 1993) [Cfi£oT#nX Lfc 0 flfiS^xE^HHf. 
80(7)1.0 Omml^^M^D ^g^^S^TK^^U, 
ofc D Skt-^Lfc^ 2mL<Wfr^V^«&A ( 2 0 mMH E P E S pH 
7. 9, 20mM NaF, ImM NaaVCU. ImM Na4P20?, 
0. ImM EDTA, ImM E G TA, 0. 4mM^!i 

y^^T^^^^^. ImM DT1\ 0. 5 mM PMSF,Ml/ig/ 

^f:l«iC OHfil^A, 4 2 0mM NaCl, M2 0%^!J tn^) 

U - 8 ot:"C^brc 0 

DNA^y^7- tf<^ W frKJirSrJB^T* [a- 33 P] dCTPt [a 
- 33 P] d AT P !J ^'5 ^ ^tf Fl^il Lfcc 1 8//L(?)^It 
^(20mM HEPES pH7. 9, 3 0 mM KC1, 4 mM MgCl 
2 , 0. ImM EDTA, 0. 8 mM NaPi, 2 0 %Jf ]) *fe P — />, 4m 
M ^^U^^/V, 3/zg^ydI-dC) r^n^T. 1 0 /z g (Dmt&ftmX 
ft 4 0 0 n g<DGST-Sma d ^ Xte 1 6 /z L <7M V tr h vfflWl £ 

^LfcSma d*W^Jf, W2n g <DmmtStlttV ^ KSn^i" 
§^^^3 7°CT20^ofc 0 0. 5XTBE^ft55%^y7^ 
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5 * TCGAGAGCC AGAC AAGG AG CC AG AC A AG GAG CC 
AG AC AC 

CTCGGTCTGTTCCTCGGTCTGTTCCTCGG 
TCTGTGAGCTC 5' 

[0 0 4 1] 

^»fCAGAfl^y l^Ttf- KOEflltt, 

5 ' TCGAGAGCTACATAAAAAGCTACATATTTAGCT 
ACATAC 3' 

3 CTCGATGTATTTTTCG ATGTAT AAATCGATG 

TATGAGCT 5' 

[0 0 4 2] 

Fas t — 1 fHMi : 

5 ' TCGAGGCTGCCCTAAAATGTGTATTCC ATGGAA 

ATGTCTGCCCTTCTCTC 3* 
3 1 C CGACGGGATTTT AC AC AT AAGGT ACCT 

TT ACAGACGGGAAGAGAGAGCT 5 ' 
A P — 1 

5' CCGGGATGACTC AGC 3' 
3' CTACTGAGTCGGGCC 5' 

N F - 1 

5' CCGGTTTGGATTGAAGCCAATATG 3' 
3' AAACCTAACTTCGGTTATACGGCC 5' 

s p i SM£ 

5' TCG AGG ACAGGGGGCGG AGCCTC 3' 
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3' CCTGTCCCCCGCCTCGGAGAGCT 5' 

NT T7Quick Coupled Transcriptio n/T r a 
nslation System (Pr omega) ^il/^T, WaM<0~7v h 
3-/H:|ot, Sma d^y/^f^Itfc B EM S AT©f Ujfl HU SD 
S-PAGEi:t-h7'W77^Haot [ 3 5 S] * ^^^fflfcbfc 

>r v b n £ ixfc 9&mw\*ti 0 

Sma dM^>Zl^Hg2^gSaaM 

G STCl^^tlfc^f Sm a d * y^^f tMH 2^MM^«^ 

«fcoT»#«ffiLfc 0 fBSRt-^tbtfx 2XYTASl^tii«U 0. 
ImM IPTG-ei^Uc 0 flr&*Q;3S^ Wf^' t77 0-^4BS: 
^V^TGSTi^^lU 3[U^U, jgfciiLfcm. 2mM DTUt/0 
. 5mM PMSF$:i*LtPBSMLT*9fU 0 

CAGA^5/^XHTGFj3littDNAx^ V 

ft T G F 0 *B#««*^#fi U#5 1 5 "TfEttSrJlje bfc 0 r. oB8W-J6^.5 
fca&K. ft, ^DNAfflHO^i/^ > hSr«5RU TG F j3*sWWSrK^ 
-T^>- fc^^Sttfc.«* l l ] <£>t h PA I ~ 1 yv^ — ?—<J)- 7 3 Ofc - 5 8 
Offi, W-2 8 0fc Sfi^iJAG (C/A) CAGACA^3=it 0 -#ftt5 

r^CMi^ (BSD • roia^J^-CAGA^s'^^ l:*f*W\ 

*7=-A^^*L$:^u — -V^L*:. £ (TK) ^P^E—^— (7) 

±^^^m^^t: 0 -i:^n-^^^^tL^>^. RDNABIIIIt -^*-<E>3l«5 
HepG2il^}-TGFj3l«£7)1^4i5 (HI 
2 A) 0 JMHOlS*!*, MvlLu»J (H2B) XttNIH3T3i3S 

ffi^u-e — ^ — (ML P) 60^— v-^— E^Jj^fefcS*^:/*^— (D± 
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«t«80CAGA#y^^Sr^o-=y^t5^ He pG 2«BliaT*»Wfff<£> 
TGF/3jK^H4^»*«»dS»btbfe (H2B) o £<^I^^TV^TGFJ3 
^pSTP-Lux^^UWSh r.wR*ict f9ffi;^ofc 0 P 3 
TP-Luxft, - 73 O^CAGA^^^^^tt^PA I - 1 ^u-=E~^ — 
©-740/-6 3 6«*e*r*^rt-«r.i:H:ftBi--<#-C*)a o »fttt<D#J»i: 
LT. 5c©E?"JtJfc'<T3o©j{5«**«*i-«, K«3MSrSW-fcEWAGC 

(H12B) 0 

b b PA I - 1 yp^^-^CAGA^y^^^MStt^ TGF g jfcff 

Mtt*«SM-5fc«>fc:, a^tt. TGF j8fcJ;oTRW;Sft4v**JlEM*W 

Atsi^aot, Eoo^^r r ^ 7Wj?rf trc (m 3) 0 ho 

»£4 5%£^Sc^£iirfc (H3, A b 1. A b 2, b 3«ft« 0 

Ho^fi^It^t, Sfe^ttJ:5*#< (i3, Dbl+Db2, Abl + 
A b 3. ar^A b 2 + A b 3KAff) . Ho©^t«ItS^, PA I - 
l:/i3-=E~* — W\ ^ifTGF i3tz:^-rsr (B 3 % Abl 

+ Ab 2 + A-b 3SE*#*B8) o TGF |8©^#«ETT?tt, SER:/*^*-* — i: 
W1PA I - 1 ^n^e— * — <Dm^M&temmt£(DT\ in^^CAGA^y 

CAGA^y^itTGF g £ T ^ ^ gj, BMP fcttJfcg Ifrl^ 

V^W^tD^^tS ; BMPR-1A (ALK-3) x BM 
PR- I B (ALK-6) . MAc t R - 1 (ALK-2) I1BMP 1 ^g:^ 
*tfcS(7)»U, TGFjJir^ftyi/^t/Hi, ^ft^frT 0R-1 ( 
ALK-5) HctR-lB (ALK-4) Srfrf5 0 
^ y-©>y/<-^t5CAGA7jfy^^(O^M^iltSfc«)^ 
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. TGFj3, T^t*>\ ,&U*BMP- 7 l^ftSMv 1 Lulfc Mf&#) 

M_fc 0 i4A^T^iaTl^J:9f-, ALK-4/T 2 0 6DHLK- 
5/T 2 0 4D^>^^fl. CAGA^-y^XH 0 - ' — 
t>fee>L^i 0 #Jia»^ ALK-2/Q2 0 7D, ALK-3/Q2 3 3D, R 
0ALK-6/Q2O4D©Mlt ^<«J**^£i\ CAGAK^Ifi, Mv 

Tfm^b BMP - 7 MSfSHe p G 2 SBIEfcC AG Atf ^ ^ J* W 
— ^<2#— teh^l/*?^? hU 7^f^MBMP-7 (OP-1 

2 5M2 0 OfgR*§^»Wbt, BMP - 7 (i, *«fta*S:^< 

Sma d^y/^Btl CAGA^7^^^J:oT^M^tl6TGFi3lj|tt6 

Sma d ^ CAGA^y^^^V^^tl^^WTGF J3 

i^?Mb^i4Lt^^^^9^1-<5it^^, Se*tt, CAGAW 
^W-»nGFj3/Sma d jBt^«^a**Pl*+5 ^ t ^ fcttT 
^^Smad 7^n-Kt»^^-^He P G2|M^F7^7 
=r.# Mt B |g|5 A^^tbTV^J: 5 i-. Sma d 7 CDi&f Ijf^ii, CAGA 

MDA-MB4 6 8iM, Wtt^Sma d 4M^WUct h_h&£fflflST* 
^thh(DmmX^t^ TGFJ3JL CAGAl/iK-^-fltl-MtT^< 
(IU5B) „ Lsa^bftiSfe, Smad4«r = -Kt5M^^ 
— (Z)MIB#h7>'^7zc^ v-g ^^-*ttt?>CAGA*'y^^(Z)TG 
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F jSteWBWSrfcSS*, Sma d4 3ftSKEMJz:J:orlftfr**t«TGFfl<E^ 
Smad3^:Smad411 C A G A ^' '7 ^ ^ ^^B^il^i^ 

(EMS A) £^Tofc 0 a^H. TGF 3 {-ctorB^^tufcM^bCD 
^LTV^c i^f!J^=i— /V-K^C AG A^-y =*3* ^ Kit. ^J-J^-T6^<^ 

K*rB**^S36s, «*SJ^fci■»©*y^^tttt*lftx.3^ev^©-e, :©dna 

Spl, AP-K NF-1, XfiFAST-l<OJ;3^TGFj3/7^f-try 

6-10) 0 S m a d ^ W^PC AG AM^^t:#fit5^^ 3 
W^Sfcfcl-* ^tt»Sma dl-Smad 5 fc^M - SftMWfttlLJliL* £ 
JtlZ^ls*^.^— h Lfc. ffc^te, KSma d 3MSma d 4 SlJUl* <E> T 
GF 3RffttiBM^*w±*^7 hS:»fflt5li^#fe 

„ >-7&lK9) 0 gtSmadl, S m a d 2 , RTffilSma d 5 3rLjMfcD 

^nte&^&^Lfcv^-c i/->4, 5, Mio) . a^tt. C AG 

A#y^^DNAS*a«*»tt, TGF j3/T^t*>v^-^y ^Sma d 
3MSraa d4^y/^im«^, Sma d^^S^BMP^t 
y V^Sma d l&tFSma d 5 ^ y/^ftMLTVV^V^^^tfao 
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tVf^iaot^j^n^^, Smadl<bSmad5 ^U^>^ 
ay^i^tS (H34 B#flB) 0 



Sm a d 3 Sma d 4^TGF littCAGA^' yjLZi \^MSMm^^ 

timmi-fctf^>7 h^fl, fCAGAia^-^S^tCSma d 
3£Sma d 4 iSflFfi-TS ^ t ^jmrTZtK Sma d 3 tSma d4WDNA 

tt, EMSAm^, «ItM^ilfcGST~Sma dl^W^f ?r 
fltffiUfco [§1 8 ^Tj^ttTl^S 5 MH 2K^^MtfcSmad3i: 
Smad4lt CAGA^^^f/P^ ^raSJLo«F*Wt-ft^Ufe 0 -t 
Mil&£^IfeLT, Smadl AMH2 t Sma d 2 AMH2^V^^f! 

«!I£W:E*N^ JlitT?i4$*Lfc*±ft^Sma d 4^y^fltt, CAGA 

Sfl^J^urESiJ-o^W^DNAfe^tt^b-cvNfe (Hi 9) ^raut 

. ^M^GST-Smadl, GST-Smad2, *3 £ 7JG S T — S m a d 
3 (±DNA^t#^^c 

Sma d 2{j:CAGAl^?»^Ul> 

HI 1 0 ^^tlTt^J: 5 CAGA I^/Jn — # — Ji^CQTG F 0 ©JEttflSfl 
, He pG2»CSma t d 3©^^-<^^ — £ h^*:^^ h^Sr*^ 
IoT«tCS5 B b-36»U3fc#e>, Sma d 3 fc±*"C9 2%©RH4t**t 
£Sma d 2 *>v^SC<Z> v-a CAGA|jHt©fi?|:» 

m&^-Z-T, Sma d 2^ Sma d 3 t ^Ltl^ 0 

Sma d 3 0MH1 >f C A G AlBJU— 0>W*M*D N A^^+5^"?? 

fc£ 0 Smad2iSmad 3 MH 1 ^ > t <D\^m±. ^Sfc 

Sma d 3 MttftV^ 2 0<DT ^ hl/yf^Sma d 2 tCteffffi-T 

^^^tfcs^t^^^aTi^ cm i i) o »*r±, S e r 21 tG 1 y 
3° ©K^nsioss («*i^y^i:-fey^) ^^-t^^v^n^^ 
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3 0mM&<D±V yfc Mx^-^>^SS*^#V^^iE^J«, TID^P?Ayfd' 0 

rfrfc^Eaia* s m a d 2<Dm^ftfe<D$:mzM J €-L,x\,^z>fr¥ b 35»*r*fti"S 

fci&fc, »*r±, ME^tlLfeSma d 2^i//^RS:MLt (Hi 2) 
„ H e p G 2^Q^^(- V^^^^ N ^ttfcSSRfftt. telSma d3t 
^#©l/^TCAGAl/^^-S:ffittfcLt (HI 13) 0 ^©Smad2 
AGAGATIDJEIWt GAG3((tT I D F7^f^\ Smad2tSma 

tSriSrK^o r^n^OS*.**:*^ St^te, Smad2WAG ( 
Sma d 2 AGAG) XfctT I D (Sma d 2 A T I D) IS£iJ £r^:£ CA 

g a ^-t«t5Bft#oi3iSrf ^ h Lfc, mi 3t^^nr 

^SJtSfc, Smad2ATIDfMft C AG A U/tf— * — fclUlBEklffiil&fb: 

^i:^Stbfc. 3£*t3U Smad2AGAGS:fflV^a^H CAGA^/K 
— ^ — ©?SttfcJ±^<1Ri5"C#*A»oyt 0 bj&»bfca*&* Iff 

^Lti/^cev^) . r<£>Hffc^e> % gag K^^y^6?M<o^#a^ 

[0 0 4 3] 

Sma d 2*:*K*ff-C»feixfcil6*Sr^^'r«fc«>f21, l^ttSmad3 
(flEGAGXIiT I D K^y^Alfcc BUfEtr— ^ir^ffcbT, T I DiE^J 
mtSSma d Of-ft*?*,, Sma d 3+GAG + T I &U*S 

mad3+TID) ft, CAGA^-^-^WS^^^f > ffffir 

cdt* (mi 4) , r^oic^^^^ 

fc^a*bftJt*tfcrftfeftV^ Sma d 3ffl^-^GAG F7^^#ALT 
*©(£^«B#tt£flSLtta>ofc (Smad3+GAG. il3#I) . rtt 
b<DJS*fl, Sma d 3 i Sm a d 2 i ©^Tii^tlt^COf ^ CO 

t i d K>^yteau GAGia^utCcts^co-cfi^v^ t^mm^i^x^^ 
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5o 

^yj^3KM^±^T IDK^^Smad 2 flS C A G ABBffJfcfe^j-a ^> 

Smad3^Smad 2 ©©¥8tt<fc«*<0*«H:. *ft 5 DNAJt^lE^ 
ioTKMSWia. HBK^ T I D K^-Ofi, Sma d 2 ^Sma d3 b<D 
fe^<Dmm\Z&W%:<DT\ SK^^Sma d 2(7)DNA^^Plf t5 

aSnadStt, Smad2ilj:I&«9, CAGAtD VfKl^l 
fc 0 roHSfeT?tt % Sma d 3{iGST H7^>^I^^^tib^f , ^.(D±#> 
.GST K^^^W^^lTSma d 3(7)DNA^|^f ff^r 

iff- Kd««»Six^<— ^3 ^CAGAlB^J^^-rs^-y Fzf 
n— y^B:tt-&-e#*36»-3fe©T? (016) , C<Z>^l^*ttT*fco*: 0 
^7x^^ 3 y|lit^ifcLT, MEW^*LfcSmad2 (Smad2A 
GAG AT ID) £ Sma d 2 AT I Dfc£, CAGA^n-y^-e|fc(0(: 

»fclB§3il/t\ Sma d 3+GAG(iCAGA^y ^ ^ ^ I'lT?- K«rft& Ltta> 
ofc^ Smad3^TIDF^^A fTS**). Sma d 3 + T I 
D, RX^Sma. d 3+GAG + T I D) (iSmad 3©DNA^^fl 
fcri»ofe 0 rwi^C T I Dgd^iJte, Smad2^CAGA*V^^:DNA 
8^t5©SrJtit5rtlCj:oT, Sma d 2^%^^^^^^^^ 

[0 0 4 4] 

K.<-<^r^^ Smad2t#«Et5TIDE^ :**y 3 fcjE»K:» 
LTV^ (Takenoshita et a 1 . Genomics, 1 

998, 48, i-n) 0 ^c, ^^yvatc^^^-r X^tLfc^— ^ 

3yOSmad2^ t h <D}fe$&T~%ktti£frbX^^% (Takenoshita 
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et a 1 . Genomics, 1998, 4 8, 1- 1 1) „ 
d2i:f±M^l9, T I D K^-f V^Mlt^^V^OT, Smad3j; 

DlPICiSfcte^SrSttftU '>4<^fc58tliSmad3h i-ftfofe. 
*£-&«g £ C A G AE^Ifl* *b ^tte^f&ttffc lgasfi« LTV^. 
CAGAl^f^^ y — — >-^CQ^^iJ ; 
C AG A- U/K— #fflj§a* o — 

«H4 CAGA^y^ * - ^TT £ locoMt^M Ufc c (C 

AGA) 9 MLP-Lu c-<^^— (i«L P^P^E—^ — <7>_b^^^ P ==. 
y^SJifc^ooCAGA*y^^©MTfcfc5S^>7x7-^ : HIM 
f$tlt^5) <h pRc/Re nill a^<** — 5rHe pG2ffl r p{'S^: 

9tt##£;h,rt:o pRc/Renilla^^-H SV4 0/p^-© 
PffiT^feS-^^-f ^V/V^^T^ (g e n e t i c i n) jfte^lSttt 

^RSV LTRHio TiSi^tLS — ^ ;7 if3t{s^ ^ 

a o pRC/Ren i l 1 ate. ;V^7 x 1/^-71^^-3 ft6 P R 

L-SV40 (Promega) ©H i n d IIL/X b a Iffi ft Sr. pRc/RS 
■V^* — (Invi trogen) (7>H i n d III/X b a iBWSWPfc^ » — 

-ym^^aotibtto m~(o? v-^mmw. ^^i6i3n 

% hPAI-l-Luc UzK— — (t h P A I — l^n^e — 

^ — 60*JWTf-*)5^^^7— tf, I^2^ffiiffi£frrCl^) £ P Rc/Re 
n i 1 UT'^O'^He p G 2»^&» f7>^7x^ N^Sr 
i:f-«toT#fetb*io W4r— ^J-*5V^T. HepG2»t !Jy»*^>!>A 

V (G i b c o) (D^^T'eifiJBS^o Scl^T, F89M613^ n — 

0. Smg/mL^x^r^^y^Tt^IL, i*flj«*©;*^y 
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[0 0 4 5] 
[0 0 4 6] 

Mitt, tgf i3w#stt^ -tfs&tt^«s-r« 

) c 

[*2] 



TGF (ng/mL) 


0 


0. 2 


0. 5 


1 


5 


10 


^7 P — > F89 


1 


6 


31 


109 


451 


737 


£ P — > 1613 


1 


8 


nd 


26. 2 


43. 5 


50. 1 



[0 0 4 7] 

SE3tt, *K^*SD+«*©TGFfl<05Ffiq9ETXttfiFaET"C, ^~>F8 

9 t 1 6 1 3"C««StLfcffl#U=-7^>7 3:7-"t?Stt 

Tl^5 Mitt, TGF|3^#ftTTl#bnfc^l/^7^>7x7^^ 
[*3] 



TGF £ (ng/mL) 


0 


0. 2 


0. 5 


1 


5 


10 


£ P — > F89 
^7 Q — > 1613 


1 
1 


1. 1 
0. 8 


1. 1 
nd 


1.2 
1 


1.5 
1 


1. B 
1.3 



[0 0 4 8] 
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9 ejt^>r fvyxs—v^x—^y wi*mn-B&>** v——:s?&*Krz> 
jesses wiei^nrtefcT-j^ [eie^ff x «Biaa&*«B, 

t c -<^y h y.^T — is 3> (pippetage station) s jMS-Y i^^-a 
ft:f5^>t G a-^-^Tis (CLARA, Scitec) J: -a TUMPS ft 
*3 0T*a. 

[0 0 4 9] 

SIP -> SB 2 0 3 0 -» •-■ 

TGFj3 ®bP 

SlPIW Kny^glSrfWT, 4 0<H<£> (9 6 70 -^f * n 

h HI, JliLflll^*** 200/zLrfl) ^/U^ fc t> 3 5 0 0 0 tM£<D^T\ C 
AGA-l/#"^-tt F89Xttl613) AS««**LS a r.ft 

[0 0 5 0] 

1 8-2 40» (J5 2 SB) . 1 0 0%DMSO^[^^ilfcf^ hf-< 
[0 0 5 1 ] 



(34) 



2002-506613 



>*c^-<— h £2t6 0 hVo/h^v/gyit TGF j8 hi-^ffc^W 

Si~5o McffiJBLfcTGF 0 (R&D^f)OrhTGFj3-l) (DMl^M 

IH, lng/mLt&lJj^t l%OiMS^DMSO^|rjo^T, 

10/iM(DMISt^h^o aBH&tt, TGFj3^PtSl5~3 05) 
ftjf-^^ fi"-<#^*lt^ >=¥^-<- h £;fr5 0 hEJ&<&ft*feS*M\ 1 

5 0/iLffc5e !>*/UAlM-Il Oft, -r^ h!>^^-efel9, TGF^O^ 

jun, W—<o\\^mW.(0^^^ c AG Al^i6?l^t5 ^^gSrf ^ 
1 1H\ j^W^LlCTGF j3^FffiT-CiBfladWV^3.^<— h$^5 8ofi0!> 

zjvjvz/^^—^m^ rxai*^^^^7=c7— tf?afttj tgf£ 

»**SjELV^rfcSr«B-*-«w^3ftSRTftfcfta o ^x;VE 1 2-H1 2T11 
fitt, TGFjSOffffiT-C* »BW»4ft^»Tife3 5 0 0 /iMOCPO ($/ 
^n-0^/>- % Sigma) t&\^4 >^r^-<— h 2*L<5 0 

[0 0 5 2] 

12-18« (f 3D0) . t?«ft»ff^BB*&S^5o 
GQfSLifcflx P r o m e g a COD ual Luciferase Assay K 

i t<DVM£ffi^xm»2tiZa jBJaSr*»U IOhLoJBSWBW! (p 
r omega) SrSattn LX»#**b5c 1 5 - 3 0 ^ffi # Ufc^L zfu— h<Ofr 
->7x7- if^^^r^-r >-^^^^" y ^ — (BMG lumist 
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ar) -e^tf 0 wOfcfetd, 5 O m L^^yx^-ir'T^t^fltli: 5 0 m L 
(DS t o p&G 1 o^Il^Jlll^A^^ M/V^^ 7 ^^— ^^t±^^ft-f-^> 

<< £ftti 0 a v'T / - 4 - t Kp^^- 3 h ^rv-- 5 - 7 ^ -/V^;^ ^/V 

— >-F 89M61 3«^P-y©TGF £ ^^'f£* ^/WW>:7 7 —if" 
S5tttc^-L-CP^*W3fea*Sr^"J-5*5 (5 //Mi: 1 0 I Cso ) , u 

11 




ft oft A (a-v7V-4-t Kd*v/-3-X h + v-5-7i-J^t> ^^y>tA7 5 K) 
[0 0 5 3] 

i4ft lng/mL©TGF|3#ftTm ^-yF89H613^ 
l>3 (1 1 0 0 f±, ^ftA^WaTIo 1 n g/mLTG F ^ ©#STt*S 
K4] 
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[0 0 5 41 

G F /3 ^Jt#-r5 J: 5 ^1E«<**l-Ci^S 0 gyp^-^-^^4tS3o(DC 
AGA^s/^^^ia^lJ^^^XV>So 
[H2] 

HepG2iJSlt HSVl-fv^t-^n^- (TK) <D±ffi 

^^h£;ft,fc 0 AGCCAGACAil PA I - 1 ^n^-^-^O- 7 3 
0^tCfffti"6ia^llT*fe«9 N AGACAGACA(iPA I 1 :/n^— ^ — CDfdl 
©-OOCAGA**^^^ (- 5 8 0 £ - 2 8 0^) <Z>ia?IJ-efc5 0 S^^ffH 
#)f±, ^ISOr:^<. =o©p b±K«S:iltfcCAGA3l?y^^Sr^Ut 
i^* 0 /^7x7-^t»T^t*5^ TGFflfcJ:5R*«#as*^;*ft 

T^3 0 (0 2 A) o 

He pG2tt^Mv 1 Lu»t p3TP~Lux, i-ftfr^ft^TTV 
^-f /t-^aE^^^^^^e^-^— (ML P ; Ma j o r Late Promot 
e r ) ©llC9Xlil 23bT-OCAGA#y^^*^tt5^^ h -S: ^ 
V^^f^tut. TGF /3 ^J:5RSfiSd\ HepG2W:ol^^ 

[B3] 

t FPA I -lyp^-^-OCAGA^^^^ft TGF j3 
^-Cfe^c PA I - 1 ^D^-^-t©CAGA#y ^^©JSUti, ffltfe#S^ 
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^il^iaot^A^tltc KI^AG (C/A) CAGACAMfi, ^ 
^^^[jfcAG (C/A) TACATAlE^JtaoTfH^^ ^H£-^Jtfc 

^V^te. Xf=P0oW:i®m-J;oT^£;ftTV^ 0 TGF jS^^TX^S 
^U-<^t>^^>^^^^ h£*L*:He p G 2*fflJ§£1^TGF j8 ^#^^5^ 

[04] 

CAGA#?/**as, TGF jS t/^f tfy^^t/W-im§t?>^ % BMP 
MvlLuW^, (CAGA) 12 -MLP-Luc^-^-»tT 

^ hbfc 0 Alk-2lt Ac tR-l^M^ Alk- 

3|j:BMPR-lA^ Al k-4fiAc tR-lBgfff, Al k - 5 f± 
TGFjSR-lf^, Al k-6ttBMPR-l Bf^T'fea (HI 4 A) 0 

HepG2»±, (CAGA) 12 -M L P - L u c 1/*°— ^ — m^^)^ h 
=7ls7,7=*-t BMP-7, T^tr>\ XliTGFj3iaotli^tl 

(-^jft^tU 1 0 0 n g/mL, 2 0 n g/mL, Rtf 1 0 n g/raL) c 
[IU5] 

Sma d*>v^ff^ CAGA/]t'^^^tJ:oT»^^TGFj3lSft 

^te^ug^-r s r t &^-tm 0 

HepG2W:, (CAGA) 9 -MLP-Lu c 
fiUSintSt (0, 10, 15, 2 0, 3 0, ^t/4 Ong) OSmad 7 BBS 
^W^fI«:3-Kt5»a^^-Sr*h7^7*^hLfc (HI 5 A) 0 

MDA-MB 4 6 8IKM, (CAGA) 9 -MLP-Lu c 

t^m^^-t^m (0. 250. 500. 750ng) <7> S m a d 4#>s<# 

= — h 7 is*?*.* Mt fl SES^T^SW-g^ite 

N 5 00ngWSmad A^mWk^t ni'25 0ng(DSma d 7^^^ 
^-«F7^7x^bLfc (@5B) □ 
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ime) 

Sma d 3 t Sma d 4 $K T G F /3 fiftC AG A# ^ ^ X^lg^fS 

MSA £:?to fc 0 TGFj3 IcR* $ Si"* ^ £ 

[17] 

otSWSJlfcHe pG2titHitn^y^- Fit ±*Jd">7 h 
Lfc^^^^^xi/^o KSma d 3 htfLSma d 4 8LJfiL»©#Stt*r^-r 

£ 9 ^Dit 0 
[H8] 

«SF *Jlt*^*i*||MH 2 «S*j6S fcjfc LfciWIiBS Cio $ flit G 

ST-Smadl, 2. 3 , * ®£ 3 3 P7^^tCAGA^ 

-T^^^tC, L^y207P-7^TGF 3*Q;3gUfeH e p G 2 
[[£19] 

flfl^-C^^JtS. GST K7^^I^^n^M©Sma d^>^°^ 
[11 o] 

Sma d 3 l/^^-^^(DTGF 3 ©iStt^S:8S»t"« 

(^aiT, Smad2^iMftS»t^\ HepG2« (CAG 
A) 9 ML P ~ L u c l/7K-^-^<^ (C h 7 7 x ^ h Lfc e S 
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[Ull] 

Smad2i:Smad3©t h ^ >^^KEMSr^f"Ho I^y^^tt, ~ 

ttj»^ffij»3dST^#^*LTU^ 0 GAG T I D K^-Y Vt)*S*Lrv^5. 
[112] 

Smad2<>Smad3 K> >f ^^r^ !7 >y 7 ^r^-f"HIo 

[01 3] 

HepG2»t©Smad2i:Smad3t^ia5 (CAGA) sM 

lp-lu c u^^^^^-^ii^m *n,v*£<z>«a 

<D&Rtemg£#Okbi>fc (CAGA) gMLPl/^^^^F7^7 
^nU T G F ]3 ©?F#fiETtvVv/7 x 7-^iSttS:r y-t Y Ufcc 

imi 4] 

Sma d 2XteSma d 3fM^Mt§He p G 2 ftBHStttrJife© * * 
^PyhM^tHc h V 7 ^ ^ > a >"(£>^L "f^TA — yuy^^? — 
H-Tv^'f^y h (Pr omega) £ JfiV>T*P<t Lfc#*M3«WKfc: <fc 
*BB***U, 8. 5%SDS-PAGE±t^W^f^lU R 
Sma d2/Smad3*°y^P — ^-yU^C^ (sc — 60 3 2. Santa C 

i-, SfiM&Kfcl, SrCjST^^V^i; ^ n— ^vUgtff (sc-1615, Sant 
a Cruz) M^TY^y yf^ >^tfTofc 0 r> -v (D^jV^^^y^^- 

[1] 1 5] 

T I D F^^Sma d 2 (DC AG AlB^J— <Z)g-&£:P.H.Si-£ r h ^^~tm 
Q ^yfc'hPr-IUil^Sma d 2 ^ Sma d 3 ^Sff (_b0) <D S D S - P 
AGE#4ff£ CAGAtU * U^-^ KJbTO. > tr h n«f5Sixfcr.tL6 

[116] 
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